Introduction
Though there are advantages of continuous intravenous infusion for long-term antibiotic treatment this method does carry a risk of blood-stream infection via the intravenous cannula site. We describe here three patients developing secondary septicaemia from intravenous cannulae.
Case 1
This patient was a girl aged 19. A murmur was first heard at the age of 3 years. In 1965 ventricular septal defect was demonstrated by cardiac catheterization. She remained well until March 1968, when she had a " flu-like " illness, which followed three months after dental fillings. After this, though she felt well, she was noticed to be anaemic and was referred to the outpatient department and admitted to hospital.
On examination her temperature was 102' F. (38 9' C.). There was no clubbing or petechiae, but both the liver and the spleen were enlarged. Pansystolic murmur and thrill at the left sternal border and a short mid-diastolic rumble were heard.
Investigations.-Haepioglobin 9 3 g.; white blood count 12,000 (90% polymorphs); erythrocyte sedimentation rate 90 mm. in first hour. Streptococcus viridans was isolated from all bottles of three blood cultures taken on admission and from two of three cultures taken the following day.
The patient was treated with benzylpenicillin 20 mega units and streptomycin 1 g. daily by continuous intravenous infusion. Probenecid was also given. Her fever persisted and she developed a generalized skin rash. As the streptococcus was fully sensitive to penicillin (minimum inhibitory concentration 0-06 /Ag./ml.) streptomycin was stopped. Fever continued until the probenecid was discontinued. One week after starting treatment five blood cultures prepared on two days, one week apart, all remained sterile after two weeks' incubation. Penicillin was stopped after six weeks, but two blood cultures immediately before this yielded Candida albicans and an Achromobacter species, which were also grown from a drip site which had thrombosed shortly before treatment Necropsy showed the presence of cardiac tamponade, associated with staphylococcal abscesses throughout the myocardium. The cryptococcal infection of the meninges still appeared to be active, and there was microscopical evidence (which culture failed to confirm) of this infection in the vegetations on the aortic valve.
Discussion
When a long course of antibiotic treatment has to be given, continuous intravenous infusion has two outstanding advantages: an adequate blood level can be continuously maintained, and the patient is spared the pain, and at night the disturbance, of frequent injections. These advantages have to be balanced 482 24 May 1969 Septicaemia from Cannulae-Darrell and Garrod MEDICALIOURNAL against the danger, illustrated by these three cases, of introducing a fresh infection. How easily the blood stream can be infected via an intravenous cannula site is shown by the report by Plotkin and Austrian (1958) of 40 cases of pseudomonal septicaemia originating in this way, the source being a contaminated solution of Zephiran (benzalkonium chloride) used for " disinfecting " the skin. A similar episode is described by Malizia, Gangarosa, and Goley (1960) . Among reports of superinfections similar to those in two of our patients are those of Kay, Bernstein, Feinstein, and Biddle (1961) , Prinsloo and Pretorius (1966) , and Stanton, Lindesmith, and Meyer (1968) . Each of these patients was undergoing treatment for an endocarditis (due respectively to a streptococcus, Staph. aureus, and Escherichia coli), and in each a candidal infection supervened which was attributed to contamination of the blood stream from the site of catheter insertion. In view of such reports Louria (1968) has actually proclaimed the view that intravenous therapy for endocarditis should be avoided so far as possible. The risk is particularly high during treatment for endocarditis, because the extensive rough surface of existing vegetations greatly facilitates the lodgement of any organism circulating in the blood. The patient under treatment is at the mercy of any organism resistant to the antibiotics administered which can gain access to his blood stream, and every precaution should be taken to prevent such access. Dental extraction during a course of treatment with penicillin and streptomycin for Str. viridans endocarditis was followed by superinfection with' another strain of the same organism resistant to both antibiotics, doubtless derived from the mouth, in which resistant strains gain predominance during such treatment (Garrod and Waterworth, 1962 An alternative is to abandon the use of a cannula. One unit in this hospital, in view of the secondary infections reported here, now administers antibiotics through small (scalp vein) needles, the site of insertion of which is treated with amphotericin B cream and changed every two days.
We are indebted to our clinical colleagues for permission to refer to patients under their care.
